External magnet improves antitumor effect of vinblastine and the suppression of metastasis.
The use of magnetic drug targeting (MDT) to selectively deliver chemotherapeutic drugs to tumor cells is a widely investigated approach; however, the notion of targeting tumor endothelial cells by this method is a fairly new concept. Positively-charged (cationic) liposomes have an extraordinarily high affinity for tumor vessels, but heterogeneous targeting is frequently observed. In order to improve on the overall efficiency of targeting tumor vessels, we investigated the use of an externally applied magnetic field together with magnetic cationic liposomes (MCLs) for cancer treatment. We examined the antitumor effect of the chemotherapeutic agent vinblastine loaded in MCLs, using a murine model of melanoma. Two hours following i.v. administration of MCLs, we observed significant tumor vascular uptake with use of an external magnet (15.9 +/- 6.3%) compared to no magnet (5 +/- 1.3%). The administration of vinblastine-loaded MCLs with the magnet produced a significant antitumor effect, reducing the presence of tumor nodules in preferential sites of metastasis compared to untreated and free drug control groups. CD31 immunostaining revealed a decrease in the general length of tumor blood vessels, altered vascular morphology and interruptions in the tumor vascular lining for the vinblastine-loaded MCL groups. Drug-loaded MCLs with magnetic fields may represent a promising combination approach for cancer treatment.